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T> ^2©*-;P8ra; *©«^fi!l^5 i 7 p X^«^7± 

tcH-pT^^nx^sfci*, ^2©jp-;p8ra, -?■© 
«5ffl*5T^iai 7 ©i»*.^^ 0 ±*to tzwm 
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[0 0 3 7] ±iliUfc«t'5^, »2©#— ^8 

©3t#JEm«U Sg2©#-;i/8©±®©&j2©*'k$ril 
DJB2©sS-;U8C!>WiBlc¥ff»:iiifc»bT«I«ta* 

o TP*&$ tlT H -5^ 2 ©#— ;U 8 ©&3#l©» £ ft: -5 
^2©3p-;U8coSafl!lro^t^:-S^<fcO ! bJ!i: 
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T?(l ^2©^-;W8©*ilfl«©^t^^g6»CJt'<T'f 10 
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«6, -ti£bfc«k5fc:v I2ffl#-^8©. iigiSfl2©# 
-JP 8 ©±®©gS©+-fr£iI 0 MB C¥fT&®K:*f b 

Tffirfiatm^fiijicD^^coiP^ttJcieH-r^'f * 30 
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fc. 
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.^IA3 .1±I:, KUBA^y K 1 ^ttSfMnUK^ 40 
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it£&^£^Wfc*b;fc¥B0T&&. g#£[5]»i£ 
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— )i8<D±ffi(D&m\zttLTm¥-'tT\zm%2tiz>. *C 

> tf— A 3 0 (DW&i-JSfalfi&fc LTI/i < . 0.1 2 {C^"T 
g#£|Hll!j;*-t±S;i<i:T% $g 2 ©#-^ 8 fC*f 
tMt>k'-A3 0©f8W#ft#^bU -i^nic-^n 
T^2©^-;i/8©»if«£SS6^3SiiE'ftr-5. £©£ 
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> tf— A 3 0 <»mM%m&&fc bT<A < (Sj#*t^^ c 
it/45. 
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[0 0 4 6] f-3t, Iyf>W- CfrfctlT. X 
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2 )V 8 ©^ia©*iL^S 0 
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5* t-rz. 
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[0 0 5 1] Bl'4lC5«f «fc5.K. CtlGSl© 
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f*, S2©#— ;|/8'-©JS^»2: -O/tmttS. 
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(57)Abstract 

PROBLEM TO BE SOLVED: To uniformly irradiate a substrate with 
a beam and to eliminate the variation of the etching quantity within 
th substrate by largely repetitively turning the substrate in an 
intra-surface direction in an etching stage using the ion beam. 
SOLUTION: When the substrate is not turned, the substrate is 
irradiated with the ion beam 30 approximately parallel with the longs 
side on the upper surface of a second pole 8. The substrate is 
repetitively turned and moved back and forth between the position 
of 1 80* in a plus direction and a position of 1 80° in a minus 
direction. As the substrate is turned, the . irradiation direction of the 
ion beam 30 with second pole 8 changes and the portion which is 
the shade of the second pole 8 changes accordingly. The direction 
where the irradiation direction of the ion beam 30 with the second 
pole 8 is successively varied by repetitively moving the substrate 
within a specified range. Even if, therefore; the shape of the second 
pile 8 is asymmetrical on the front side and the rear side, the 
uniform irradiation with the ion beam 30 is made possible. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3Jn the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The etching method characterized by facing **********ing using an ion beam to a substrate, and making 
field inboard repeat and rotate the above-mentioned substrate in **1 80 degrees or more. 

[Claim 2] The etching method according to claim 1 characterized by making field inboard repeat and rotate the 
above-mentioned substrate in the range of **(180xn) ** (n is the natural number). 

[Claim 3] The etching method according to claim 1 characterized by the thing in the field inboard of the above- 
mentioned substrate for which rotation to a direction and rotation to the direction of another side are performed th 
same number of times. 

[Claim 4] The manufacture method of the thin film magnetic head which is formed and becomes so that the 1 st 
magnetic core and 2nd magnetic core which are equipped with the following and characterized by repeating the 
above-mentioned substrate to field inboard in **180 degrees or more, and making it rotate it at the above- 
mentioned etching process may counter through a magnetic gap. The 1 st magnetic layer formation process which 
forms the 1st magnetic layer used as the 1st magnetic core on a substrate The non-magnetic layer formation 
process which forms the non-magnetic layer used as a magnetic gap on the 1 st magnetic layer formed at the 
magnetic layer formation process of the above 1 st The 2nd magnetic layer formation process which forms the 2nd 
magnetic layer used as the 2nd magnetic core at a predetermined configuration on the non-magnetic layer formed 
at the above-mentioned non-magnetic layer formation process The etching process which makes a predetermined 
configuration a non-magnetic layer and the 1 st magnetic layer concerned concerned by ion beam etching at one for 
the above-mentioned non-magnetic layer and the 1st magnetic layer of the above by using as a mask the 2nd 
magnetic layer of the above formed at the 2nd magnetic layer formation process 

[Claim 5] The manufacture method of the thin film magnetic head according to claim 4 characterized by making field 
inboard repeat and rotate the above-mentioned substrate in the range of **(180xn) ** (n is the natural number) in 
th above-mentioned etching process. 

[Claim 6] The. manufacture method of the thin film magnetic head according to claim 4 characterized by the thing in 
the field inboard of the above-mentioned substrate for which rotation to a direction and rotation to the direction of 
another side are performed the same number of times in the above-mentioned etching process. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the etching method and the manufacture 

method of the thin film magnetic head. 

[0002] 

[Description of the Prior Art] Etching technology is widely used in micro processing, such as detailed pattern 
formation in a semiconductor^device manufacturing process. And etching technology is used even if it faces 
manufacturing the thin film magnetic head carried in hard disk drive equipment etc; 

[0003] As for the thin film magnetic head, the 1st magnetic substance and 2nd magnetic substance are formed ; 
through the non-magnetic layer in the point by the side of opposite with a magnetic^re cording medium; This non- 
magnetic layer forms the magnetic gap of the thin film magnetic head. And in such the thin film magnetic head, the 
point of the 1st magnetic substance and the 2nd magnetic substance is formed in a predetermined configuration by 
photolithography technology, and let them be the 1st pole and the 2nd pole. At this time, the width of recording 
track of this thin film magnetic head is determined with the width-of^ace size of the 1 st pole and the 2nd pole. 
Moreover, the depth position of the thin film magnetic head is determined by the depth regulation film formed in the 
back end section of the 2nd pole. 

[0004] In connection with the densification of a hard disk, the formation of a ** truck of the thin film magnetic head 
and narrow gap-izati on have been an indispensable technical problem. Moreover, corresponding to it, record fringing, 
i. a head with few breadths of a disclosure magnetic field; is demanded also by ** truck. 
[0005] - * ■ ' 

[Problem(s) to be Solved by the Invention] In order to reduce record fringing in the .formation of a ** truck as a 
manufacture process of the thin film magnetic head, the technique of the so-called trimming etching of using the 
2nd pole concerned as a mask, and *^*******ing to one and forming a non-magnetic layer and the 1 st magnetic 
substance in a predetermined configuration after the 2nd pole formation, is adopted. And thereby, a part of 1st 
magnetic substance is formed as the 1st pole. 

[0006] At this time, it is required that the angle of the 2nd pole and the 1st magnetic substance to make is almost 
right-angled, and the configuration of the 2nd pole after etching should be perpendicular to a substrate, and should 
be symmetrical to the line passing through the center of the 2nd pole concerned as a level difference configuration 
of the boundary portion of the 2nd pole and the 1st magnetic substance which were seen from the side used as an 
opposed face with a magnetic-recording medium. 

[0007] It was etching making ** carry out fixed-speed rotation of the substrate by field inboard conventionally at 
th time of trimming etching on the other hand. However, the depth regulation film is formed in the back end section 
of the 2nd pole used as a mask, and when etching making ** carry out fixed-speed rotation of the substrate by fi Id 
inboard on the other hand, the beam irradiated by the 2nd pole will be uneven. In the portion by which a beam is fully 
irradiated; and the portion by which a beam is not fully irradiated, since the amounts of etching differ, the 
configuration of the 2nd pole in an opposed face with the magnetic-recording medium after etching is perpendicular 
to a substrate, and will become unsymmetrical to the line passing through the center of the 2nd pole concerned. 
This influenced, record fringing of the thin film magnetic head was worsened, and the yield was reduced. 
[0008] this invention is proposed in view of the conventional actual condition which was mentioned above, and aims 
at offering the etching method which -can etch uniformly, and the manufacture method of the thin film magnetic 
had. ■ ■ — ' - : ' '■ ■ •■■ L '- ;: : > • - . , • ■ : 

[0009] • '•/• ■ ' ' ' - ■■*•■>:■-:>• • 

[M ans for Solving the Problem] The etching method of this invention is faced *****^*#*i n g using an ion beam to 
a substrate, and is characterized by making field inboard repeat and rotate the above-mentioned substrate in ** 180 
degrees or more. 1 '■■•>*■-. • ' ■■ ' 

[0010] By the etching m thod concerning thisMnvehtioh which was mentioned above^ sine the above-mentioned 
substrate is r peated and rotat d in **180 degrees or more in case it etches to a substrat , a beam is uniformly 
irradiated to a substrat and dispersion in th amount of etching in a substrate is lost. 

[001 1] Moreover, the mahufactur method of th thin film magnetic head of this invention The 1st rnagn tic layer 
formation process which is the manufactur method of the thin film rnagn tic head which is form d and b comes as 
th 1st rnagn tic core and 2nd rnagn tic core counter through a magnetic gap, and forms the 1st rnagn tic layer 
used as the 1st magnetic core on a substrate, The non-magnetic layer formation process which forms the non- 
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magnetic layer used as a magnetic gap on the 1st magnetic layer formed at the magnetic layer formation process of 
the above 1st, The 2nd magnetic layer formation process which forms the 2nd magnetic layer used as the 2nd 
magnetic core at a predetermined configuration on the non-magnetic layer formed at the above-mentioned non- 
magnetic layer formation process, It has the etching process which makes a predetermined configuration a non- 
magnetic layer and the 1st magnetic layer concerned concerned by ion beam etching at one for the above- 
mentioned non-magnetic layer and the 1 st magnetic layer of the above by using as a mask the 2nd magnetic layer 
of the above formed at the 2nd magnetic layer formation process. And the manufacture method of the thin film 
magnetic head of this invention is characterized by making field inboard repeat and rotate the above-mentioned 
substrate in **180 degrees or more at the above-mentioned etching process. 

[0012] By the manufacture method of the thin film magnetic head concerning this invention which was mentioned 
above, in the above-mentioned etching process, since the above-mentioned non-magnetic layer and the 1st 
magnetic layer of the above are **********ed by using the 2nd magnetic layer as a mask, the 1st magnetic layer 
and 2nd magnetic layer are formed in one with high precision without a position gap through a non-magnetic layer at 
a predetermined configuration. Moreover, by the manufacture method of this thin film magnetic head, in an etching 
process, since field inboard is made to repeat and rotate the above-mentioned substrate in **180 degrees or mor , 
a beam is uniformly irradiated also to the portion used as the shade of the 2nd magnetic layer used as a mask, and 
dispersion in the amount of etching of the portion used as the shade of the 2nd magnetic layer used as a mask is : 
lost. 
[0013] 

[Embodiments of the Invention] Hereafter, the gestalt of operation of this invention is explained. 
[0014] Drawing 1 is the perspective diagram in which extracting an important section and showing the example of 1 
composition of the thin film magnetic head manufactured with the application of this invention. Moreover, drawing 2 . 
is a cross section in X1in drawing 1 -X2 line., 

[0015] The 1st insulating layer 3 by which this thin film magnetic head 1 was formed on the nonmagnetic substrat 2 
and the nonmagnetic substrate 2, The 1st magnetic substance 4 prepared on the 1st insulating layer 3, and the 1st 
pole 5 which protruded in the end section of the 1st magnetic substance 4, ft has the 2nd pole : 8 continued and 
formed on the non-magnetic layer 6 formed on the 1st pole 5, the depth regulation film 7 formed on the non- 
magnetic layer 6, and a non-magnetic layer 6 and the depth regulation film 7. Moreover, this thin film magnetic head 

I is equipped with the 2nd insulating layer 9 formed on the 1st magnetic substance 4, the col\ layer 10 prepared on 
th 2nd insulating layer 9, and the 3rd insulating layer 11 formed on the coil layer 10. Furthermore, this thin film 
magnetic head 1 is equipped with the 2nd magnetic substance 12 continued and prepared on the 3rd insulating layer 

I I from on the 2nd pole 8, and the terminal conductive layer 13 continued and formed on the 3rd insulating layer 11 
from the end section of the coil layer 1 0. 

[0016] And this thin film magnetic head 1 is the 1st pole 5 while forming the magnetic gap between the 1st pole 5 
and the 2nd pole & - The cjosed magnetic circuit is formed with the 2nd magnetic-substance 12-2nd pole 8. 
[0017] The nonmagnetic substrate 2 is formed of alum»num203-TiC etc. The 1st insulating layer 3 is formed for 
example, of the aluminum203 grade. And these nonmagnetic substrate 2 and the insulating layer 3 constitute the 
base of the thin film magnetic head 1 . 

[0018] The 1st magnetic substance 4 and the 2nd magnetic substance 12 are formed of soft magnetic materials, 
such as nickel-Fe. As the 2nd magnetic substance 12 is shown in drawing 2 , the edge of an opposite side (it 
considers as the backside hereafter.) is, connected with the 1st magnetic substance 4 by the opposed face side (it 
considers as an anterior hereafter.) with the magnetic-recording medium 20. f . . , 

[001 9] The 1 st pole 5 is formed in the center of the front end section of the 1 st magnetic substance 4, and 
protrudes in the 1st magnetic substance 4 and one. This 1st pole 5 consists of soft magnetic materials, such as 
nickel-Fe. i', . 

[0020] A non-magnetic layer 6 is formed on the 1st pole 5, and the medium opposed face side to the magnetic- 
recording medium 20 is exposed. Moreover, this non-magnetic layer 6 constitutes the magnetic gap of the thin film 
magn tic head 1. And as for the non-magnetic layer 6, the width of recording track is regulated by the width-of- 
face size of the 1st pole 5 and the 2nd pole 8. This non-magnetic layer 6 consists for example, of aiuminum203 . 
grade. . ■„... ■ ; .- : . .. , |f . . 

[0021] The depth regulation film 7 is formed on a non-magnetic layer 6, and consists of hardening resin etc. And the 
front end section of this depth regulation film 1 serves as a position of the depth 0 of the thin film magnetic head 1 . 
[0022] The 2nd pole 8 is arranged on a non-magnetic layer 6, and the backside continues in part on the depth 
regulation film 7, and it is formed. This 2nd pole 8 is formed of soft magnetic materials, such as nickel-Fe. Moreover, 
th field of the opposite side of the field where the 2nd pole 8 is in contact with the non-magnetic layer 6 is 
connected to the 2nd magnetic substance 1 2. 

[0023] The 2nd insulating layer 9 is on the 1st magnetic substance 4, and is continued and formed in the 1 st pole 5, 
a non-magnetic layer 6, and the backsid of the 2nd pole 8. Th 2nd insulating layer 9 is form d of the nonmagnetic 
insulating material of aluminum203 grad . 

[0024] Th coil lay r 10 is formed of conductive material, such as Cu. This coil lay r 10 is form d spirally. Moreover, 
the 3rd insulating layer 1 1 is form d of th nonmagnetic insulating material of Si02 grad . Mpreov r, th terminal 
conductiv layer 13 is formed of conductive material, such as Cu, and the end s ction is electrically connected with 
the end s ction of the coil layer 10. The 3rd insulating layer 1 1 is formed of the nonmagn tic insulating mat rial of 
for xample, Si02 grade. 
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[0025] At the thin film magnetic head 1 constituted as m ntioned above, it is the 1st pole 5-1 st magnetic substance 
4. - The closed magnetic circuit is formed by the 2nd magnetic-substance 12-2nd pole 8. For this reason, the 
magnetic potential difference produces this thin film magnetic head 1 between the 1st pole 5 and the 2nd pole 8, 
and the magnetic flux by this magnetic potential differ nc intersects efficiently the current which flows th coil 
layer 10. 

[0026] And the efficiency-width of recording track is regulated by the width-of-face siz of th 1st pole 5 and the 
2nd pole 8 in this thin film magnetic head 1 . For this reason, in this thin film magnetic head 1 , the disclosure 
magnetic field generated near the magnetic gap is suppressed. And the thin film magnetic head 1 records a data 
signal certainly to the magnetic-recording medium 20 with the 1 st pole 5 and the 2nd pole 8. Moreover, in this thin 
film magnetic head 1, with the depth regulation film 7, while the position of a depth 0 is specified, dispersion in th 
disclosure magnetic field from the 1 st and 2nd poles can be abolished, and the record magnetic field to the 
magnetic-recording medium 20 can be impressed efficiently. 

[0027] Hereafter, it explains, referring to drawing 3 - drawi ng 1 9 about the manufacture method of such the thin film 
magnetic head 1. In addition, drawing 3 - drawing 5 , drawing 7 , drawing 9 , drawing 14 , and drawing 15 are drawings 
having shown the manufacturing process of the thin film magnetic head I as shown in drawing 1 from the medium 
opposed face side, and drawing 6 , drawing 8 and drawing 1 6 - drawing .19 are drawings having shown the 
manufacturing process of the thin film magnetic head 1 as shown in drawing J in the XI in drawing 1 -X2 line cross 
section. 

[0028] In case the thin film magnetic head 1 is manufactured, as shown in drawing 3 , the 1st insulating layer 3 is 
first formed on the nonmagnetic substrate 2. As a material of the nonmagnetic substrate 2, aluminum203-TiC is 
used,, for example. Moreover, as a material of the 1st insulating layer 3, aluminum 203 is used, for example. And this 
nonmagnetic substrate 2 and 1st insulating layer 3 constitute the base of the thin film magnetic head 1. 
[0029] Next, as shown in , drawing 4 , the 1st magnetic substance 4 which consists of nickel-Fe on this 1st insulating 
lay r 3 is formed. In order to form the 1st magnetic substance 4, the 1st plating ground film which consists of 
nickel-Fe by sputtering etc. is first formed on the 1 st insulating layer 3 V • . :; ^.^ ... 

[0030] Next, the 1 st nickel-Fe film is formed with plating on this 1st plating ground film. Here, nickel makes it and Fe 
makes 20% composition of this 1st njckel-Fe.film 80%. Moreover, thickness of this 1st nickel-Fe film is set to 3.5 
micrometers. And; the 2nd plating ground film is similarly formed on this 1st nickel-Fe. film, and the 2nd nickel-Fe 
film is further formed with plating. Here, nickel makes it and Fe makes 55% composition of this 2nd nickel-Fe film 
45%. Moreover, thickness of this 2nd, nickel-pe film is set to 0.5 micrometers. The 2nd nickel-Fe film, has the 
saturation magnetic flux density Bs higher than the. 1st nickel-Fe, film. ThuSi;the : 1st magnetic substance 4 which 
consists of a two-layer nickel-Fe film with which. composition ratios differ. is, formed. 

[0031] Next, as shown in drawing 5 , a non-magnetic layer 6, is formed on the 1st magnetic substance 4. A non- 
magnetic layer 6 consists, of aluminum ,203. Thickness of this- non-magnetic layer 6. is set to 260nm. : ■ 
[0032] Next* as shown in drawing 6 , the depth regulation film 7 which consists of hardening resin is formed in the, 
position on a. nonrmagnetic, layer 6. In order to form this depth regulation film 7 t first, a resist is applied on a non- 
magnetic layer 6, and by photolithography technology, only the resist of a predetermined position is stiffened and it 
is formed. ?[>... - ..• 1 . .. 

[0033] Next, as shown in drawing 7 and drawing 8 , the 2nd pole 8 of a predetermined configuration is formed on a 
non-magnetic layer 6. In order to form the 2nd pole 8, first, on a non-magnetic layer 6, a resist is applied and the 
resist pattern of a predetermined configuration is formed with photolithography technology. It considers as the resist 
pattern from which jthe resist, was specifically removed only for the portion .used as /the 2nd pole 8. Next, the 
magnetic substance is formed on this resist and it will be in the state where the 2nd pole 8 of a predetermined 
configuration was formed on, the non-magnetic layer 6, by removing with the magnetic substance to which, the resist 
was applied on the: resist concerned. This 2nd pole 8 consists of nickel-Fe. Moreover, thickness of this 2nd pole 8 is 
s t to 4.5 micrometers. At this time, the backside of the 2nd pole js continued and formed on the depth regulation 

film 7. . . : ■- r=. ir. v .;- ■..,= !. . v < ; . ... • ; ■ ... ■ ; ■ - v -.. ' • . %,< ^ ■ • 

[0034] Next, as shown in drawing 9 , a non-magnetic layer 6 and the 1st magnetic substance 4 are formed jn one by 
tching by using the ; 2nd pole 8 as a mask at a predetermined configuration. Ion beam etching performs etching.. . 
[0035] Here, drawing 10 is drawing having shown typically signs that an ion beam .30 was; irradiated on the 2nd pol 
8. As shown in drawing 10 , the 2nd pole 8 is carrying out the shape of an abbreviation rectangular parallelepiped by 
which the upper surface and the base were made the abbreviation rectangle. Here, since the backside continues on 
the depth regulation film:7 and the 2nd pole 8 is formed, the 2nd pole 8js in the state where the backside rose by ; . 
th thickness of the depth regulation film 7. For this reason, the solid configuration of the 2nd pole is unsymmetrical 
to a field parallel to the front face of the 2nd pole 8 at an anterior and the backside through the center of the long 
sid of the upper surface of the 2nd pole 8. , 

[0036] In case a non-magnetic layer 6 and the 1st magnetic substance 4 are **********ed by using the 2nd pol 8 
as a mask, as the slash in drawing 10 shows, near the boundary portion of the bas of th 2nd pole 8, and a non- 
magn tic layer 6, the portion quival nt to which it b comes the shad of the 2nd pol 8 and an ion beam 30 is n t 
fully occurs, and a non-magn tic layer 6 do s not fully ********** in this portion. . . 

[0037] As mention d abov , furthermore, the solid configuration of the 2nd pole 8 The-portions used as th shad 
on th backsid of th 2nd pol 8 with which th part is continued and formed on the depth regulation film 7 to the 
fi Id parallel to th front face of the 2nd pole 8 through th center of the long side of the upp r surfac of th 2nd 
pol 8 sine it is unsymm trical at an anterior and th backside ar latus from th portion us d as the shad of th 
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anterior of the 2nd pole 8. For this reason, in the portion used as the shade on the backside of the 2nd pole 8, the 
problem that an ion beam 30 is not fully irradiated compared with the portion used as the shade of the anterior of 
the 2nd pole 8 arises. 

[0038] Thus, if an ion beam 30 is not uniformly irradiated to the portion used as the shade of the 2nd pole 8, 
dispersion will arise in the amount of etching and the configuration of the 2nd pole 8 after etching will get worse. 
The configuration of the 2nd pole 8 especially seen from the medium opposed face side will worsen the yield of th 
thin film magnetic head 1, while making the amount of fringing of the thin film magnetic head 1 increase that it is 
unsymmetrical to a line perpendicular to the shorter side concerned through the center of the shorter side of the 
2nd pole 8. 

[0039] The method of etching, while making ** rotate a base in a field until now on the other hand, since an ion 
beam 30 is uniformly irradiated to a base was adopted. 

[0040] However, since the relative direction of radiation of the ion beam 30 to the hand of cut of the 2nd pole 8 is 
th same even if it makes ** rotate a base at the time of etching on the other hand, The ununiformity of irradiation 
of the ion beam 30 which originates in the asymmetry of the solid configuration an anterior and on the backside to a 
field parallel to a front face through the center of the long side of the upper surface of the 2nd pole 8 concerned of 
the 2nd pole 8 which was mentioned above was not able to be abolished. 

[0041] Then, it rotates and a base is made to repeat and go in the fixed range in this invention at the time of 
etching. The rotation angle of a base is made into **180 degrees or more. 

[0042] Here, in drawing 3 which showed the manufacturing process of the thin film magnetic head 1 - drawing 9 and 
drawing 14 which back-** - drawing 1 9 , although only the portion corresponding to the one thin film magnetic head 
is shown, as typically shown in drawing 1 1 in practice, many thin film magneticHiead elements 32 used as the thin 
film magnetic head 1 are formed on the wafer 31 of an approximate circle tabular. And for the alignment of the wafer- 
Si in each process, a part of this disc-like Wafer 31 is cut and lacked, and it is made into the orientation-flat side 
33. And in the gestalt of this operation, the rotation angle of a base makes the position where an ion beam 30 is 
irradiated from a perpendicular direction to the orientationHRat side 33 at the time of etching the position which is 0 
degr e. Moreover, it says repeating a base with a position of 1 80 degrees in between in one [ the position of 0 
degr e to ] direction (the plus direction) as rotating a base in **180 degrees in : the position of 1 80 degrees, and the 
position of 0 degree to the above-mentioned plus direction, and the opposite direction (the minus direction), arid 
making it rotate and go. ' ^ i ; ; 

[0043] Drawin g 12 is the plan having shown typically signs that a base was repeated and rotated by fiefd inboard. 
When not rotating ' a base, an- ion beam 30 is irradiated by abbreviation parallel to the long side of the upper surface 
of the 2nd pole 8 concerned. And according to rotation of a base, the direction of radiation of the ion beam 30' to 
th 2nd pole 8 changes: As shown in drawing 12 , the direction of radiation of the ion beam 30 to the 2nd pole 8 
changes by rotating a base, arid the portion which serves as shade of the 2h^ pole 8 along with it changes: At this : 
time, the sense from which the direction of radiation of the ion beam 30 to the 2nd pole 8^changes will differ by ? 
repeating and rotating a base in the fixed range in the time of rotating a base in the plus' direction^ arid rotating a 
base in the minus direction. 1 

[0044] Therefore, through the center of the long side of the upper surface of the 2nd pole 8 concerned, to a field 
parallel to a front face, even if the configuration of the 2nd pole 8 is unsymmetrical at an anterior and the backside, 
it can irradiate an ion beam 30 uniformly to the 2nd pole 8. 

[0045] Therefore, an ion beam 30 can fully be irradiated by repeating arid rotating a base in the plus direction arid 
th minus direction also at the fibrtion which serves as shade on latus and the backside of the 2nd pole 8 from the 
portion used as the shade of the anterior of the 2rid pole 8. * T ' f! 

[0046] Therefore, etchirig is performed urirfbrrhly and can make the abbreviation symmetry the configuration of the 
2nd pole 8 iri the medium opposed face after etchirig to a line perpendicular to the shorter side concerned through 
th center of the shorter side of the 2nd pole 8. Arid it can obtain the thin film magnetic head 1 with few amounts of 
fringing, the configuration of the 2nd pole in a medium opposed face being used as symmetrical with abbreviation to 
a line perpendicular to the shorter side concerned through the center of the shorter side of the 2nd pole 8. 
[0047] Moreover, it is desirable at this time to etch making a base 34 incline to the direction of radiation of an ion 
beam 30, as shown iri drawing 13 . An etch rate can be raised by making a base 34 incline to the direction of 
radiation of an ion beam 30. The tilt angle theta of the base 34 to the direction of radiation of an ion beam 30 is 
made into 45 degrees. ' 

[0048] Moreover, in order to irradiate an ion beam 30 uniformly to the 2nd pole 8, it is desirable to make the rotation 
angle to the plus direction and the minus direction into ** (180xn). Here, n is the natural number. By doing **(180xn) 
** rotation of a base, an ion beam 30 can be uniformly irradiated to the whole side-attachment-^wall portion of the 
2nd pole 8. Furthermore, in order to irradiate an ion beam 30 on uniform conditions to the 2nd pole 8, it is desirable 
to make the abbreviation symmetry rotate a base, i.e., to perform rotation to the plus direction of a base and 
rotation to the minus dir ctioh the same number of times. 

[0049] Moreov r, as etching gas, Ar is us d as conditions at th tim of etching, for exampl . Mor over, proc ss gas 
** at the time of tching is set to about 4.0x10 to 4 Torrs. Arid an tch rat is carri d out in about 60nm/minute as 
an etch rate to nick l-F . 

[0050] Thus, as shown in drawing 9 , the 2nd pole 8, non-magnetic lay r 6, and 1st magnetic substance 4 are mad 
into a predetermined configuration at a s If-adjustment targ t. While a part is left b hind and th 1st magn tic 
substanc 4 is formed at this tim , the part by the side of a point is left behind and formed, and it considers as the 
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1 st pole 5 set up by the center section by the side of a point. For this reason, alignment of the 2nd pole 8 is carried 
out as certainly as the 1st pole 5. 

[0051] Next, as shown in drawing 14 , the 2nd insulating layer 9 is formed on thes 1st magnetic substance 4, th 
1st pole 5, and the 2nd pole 8, and as shown in drawin g 15 , flattening of the front face of this 2nd insulating layer 9 
is ground and carried out. The height of the 2nd pole 8 is set to 2.0 micromet rs at this time. 

[0052] Next, as shown in drawing 1 6 , the coil layer 10 is formed by the pattern galvanizing method, ion etching, etc. 
on the 2nd insulating layer 9. This coil layer 10 consists of conductive material, such as Cu. 

[0053] Next, as shown in drawing 1 7 , while forming the 3rd insulating layer 1 1 on this coil layer 10, flattening of the 
front face of this 3rd insulating layer 1 1 is ground and carried out. 

[0054] and the 1 st connection which the 2nd pole 8 exposes by reactive ion etching which used CF4 gas etc. for 
this 3rd insulating layer 11 as shown in drawing 18 — the 2nd connection which a hole 14 and the end section of the 
coil layer 10 expose — a hole 15 is formed At this time, the 3rd insulating layer 11 **********s on the conditions 
that an etching rate is large, to the 2nd insulating layer 9 and coil layer 10. thereby — the 1st connection — as for 
a hole 1 4, flattening of the base is carried out on a boundary with the 1 st magnetic substance 4 moreover, the 3rd 
connection which the center section by the side of the point of the 1 st magnetic substance 4 exposes to the back 
gap position of these 1 st magnetic substance 4 and the 3rd insulating layer 1 1 by etching — a hole 1 6 is formed 
[0055] Next, as shown in drawing 19 , the 2nd magnetic substance 12 is formed by sputtering on the 3rd insulating 
layer 1 1 , and the terminal conductive layer 1 3 is formed on the 3rd insulating layer 1 1 . the time of forming the 2nd 
magnetic substance 12 — the 1st connection — the 2nd magnetic substance 12 is connected to the 2nd pole 8 
through a hole 14 moreover, the 3rd connection — the 2nd magnetic substance 12 is connected to the back end 
section of the 1 st magnetic substance 4 through a hole 1 6 This 2nd magnetic substance 1 2 is formed in a 
predetermined configuration of etching. Here, you may form the 2nd magnetic substance 12 with frame plating, 
moreover — the time of forming the terminal conductive layer 13 — the 2nd connection — a part of terminal 
conductive layer 13 is connected to end section 10a of the coil layer 10 through a hole 15 
[0056] The thin film magnetic head 1 as shown in drawing 1 is completed by starting in a predetermined 
configuration after the above process. 

[0057] In addition, in the manufacture method of the thin film magnetic head mentioned above, in case the 2nd pol 
8 is formed from nickel-Fe, it is good also as two-layer composition from which composition of the 2nd pole 8 of 
nickel-Fe differs. For example, the 2nd pole layer 8 is considered as the two-layer composition to which Fe serves 
as [ nickel ] 80% and Fe serves as [ nickel ] 20% of 1st nickel-Fe film from 55% of 2nd nickel-Fe film 45%. It is mad 
for the 2nd nickel-Fe film which has the high saturation magnetic flux density Bs to become a non-magnetic layer 6 
side at this time. 
[0058] 

[Effect of the Invention] By the etching method concerning this invention, since the above-mentioned substrate is 
repeated and rotated in **180 degrees or more in case it etches to a substrate, a beam can be uniformly irradiat d 
to a substrate. Therefore, by the etching method of this invention, the difference of the amount of etching to a 
substrate can be abolished. 

[0059] By the manufacture method of the thin film magnetic head of this invention, since the substrate is repeated 
and rotated in **1 80 degrees or more in an etching process, it is perpendicular to a substrate in the configuration in 
the medium opposed face of the magnetic core of the couple formed of an etching process, and can form 
symmetrically to the line passing through the center of the magnetic core concerned. Therefore, the yield can be 
improved by the manufacture method of the thin film magnetic head of this invention. 

[0060] Moreover, by the manufacture method of the thin film magnetic head of this invention, by forming the 
magnetic core of a couple simultaneously, generating of the error of the alignment of the magnetic core of a coupl 
can be prevented, and alignment can be carried out with high precision. 

[0061] Therefore^ by the manufacture method of the thin film magnetic head of this invention, the thin film magnetic 
head [ there are few disclosure magnetic fields and ] which can perform record and reproduction efficiently can b 
obtained. 



[Translation done.] 
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